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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a battery box
for a railway vehicle that stores a battery as an emergen-
cy power source.

2. Description of the Related Art

[0002] In general, a railway vehicle is equipped with a
battery as an emergency power source to maintain func-
tions such as ventilation within a cabin or lighting within
a passenger cabin for a certain time even when supply
of an electric power from an electric-car line is cut off or
supply of an electric power is cut off due to breakdown
of a generator or the like. The battery is typically stored
in a battery box mounted on a car body.
[0003] In the conventional battery box used in a railway
vehicle (e.g., Japanese Utility Model Publications Nos.
Sho. 63 - 46374 and Sho. 63 - 30674), a movable tray
(inner tray) on which a battery is equipped is pulled out
from an inside of a casing of the battery box by opening
a lid provided on a front face of the casing. The movable
tray (battery) is put into and taken out from the battery
box for the purpose of maintenance of the battery stored
in the battery box, such as liquid level check, cleaning,
charging, and replacement.
[0004] As shown in Fig. 10, wires 101 of a battery box
100 are directly connected to a battery 102. Therefore,
the wires 101 are pulled out together with the battery 102
when a movable tray 103 on which the battery 102 is
equipped is being pulled out. More specifically, guide rails
105 are installed on a bottom plate of a casing 100A. The
guide rail 105 has longitudinal wall portions on both sides
thereof and is therefore U-shaped in cross section. As
shown in Fig. 11, when the movable tray 103 is pulled
out from the casing 100A, a wheel 104 provided on a
lower face of the movable tray 103 is guided along the
guide rail 105 of the casing 100A.
[0005] When the movable tray 103 is moved onto a
vertically movable up-down table of a table lift, the table
lift is moved to a vicinity of the battery box and positioned
by fixing a wheel of the table lift. Then, the up-down table
of the table lift is set substantially as high as the movable
tray 103, and the movable tray 103 equipped with the
battery 102 is moved onto the up-down table.
[0006] GB 06153 A A.D. 1900 and SU-A1-1 229 105
disclose battery boxes. US-A-216 839 discloses con-
necting elements.

SUMMARY OF THE INVENTION

[0007] In the conventional battery box 100 for a railway
vehicle, since the wires 101 move together with the mov-
able tray 103 when the movable tray 103 is being pulled

out as described above, the wires 101 have an extra
length sufficient to move together. For this reason, when
the battery 102 is stored and pulled out, the wires 101
tend to be twisted or damaged. In addition, a storage
space is necessary within the battery box to allow a mov-
able portion (extra-length portion) of the wires 101 to
move therein and a protection member such as a wire
protection plate needs to be provided to protect the wires
101. Under the circumstances, it is difficult to make the
battery box small-sized.
[0008] Commonly, a battery is moved onto a table lift
in such a manner that a movable tray is first lifted up with
the tray partially being present within a battery box and
then is pulled out. In this case, the movable tray (battery)
may interfere with the battery box. A space for permitting
this movement makes it further difficult to obtain a small-
sized battery. On the other hand, when the movable tray
is horizontally moved onto the table lift without being lifted
up, a gap between the up-down table and the battery box
is not constant, and a course of the movable tray moving
on the table lift varies, so that movement of the movable
tray is not stabilized. In particular, such a varying course
of the movable tray is problematic, because the battery
has a heavy weight.
[0009] The present invention has been developed un-
der the circumstances, and an object of the present in-
vention is to provide a small-sized battery box by realizing
wiring between battery wires and wires within a casing
of the battery box through connectors having an auto-
matic aligning function, without movement of the wires
which conventionally occurs.
[0010] Another object of the present invention is to
achieve stable movement of a movable tray when the
movable tray is moved onto a table lift.
[0011] According to the present invention, there is pro-
vided a battery box for a railway vehicle according to
claim 1. The battery box comprises a casing mounted on
a car body of the railway vehicle; a lid member configured
to open and close an opening of the casing; a movable
tray equipped with a battery and stored within the battery
box, the movable tray being capable of being pulled out
through the opening; a connector provided on the mov-
able tray; a battery wire configured to electrically connect
the connector to the battery; a receiving connector pro-
vided on the casing, the connector being separably con-
nected to the receiving connector; a wire provided within
the casing and configured to electrically connect the re-
ceiving connector to a wire provided in the car body; a
guide means configured to guide the movable tray to
cause the connector to be connected to the receiving
connector; and an aligning means provided on the mov-
able tray and the casing and configured to align the con-
nector and the receiving connector when the movable
tray is stored in the casing. As used herein, "battery wire"
means an electric wire connecting the connector to the
battery and "wire provided within the casing " means an
electric wire connecting the receiving connector to a
breaker to which the wire provided in the car body (con-
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nected to various equipment) is connected. The breaker
is included in the wire provided in the car body. Also,
"aligning the connector and the receiving connector" in-
cludes alignment made by displacing only the connector
with respect to the receiving connector, alignment made
by displacing only the receiving connector with respect
to the connector, and alignment made by displacing the
connector and the receiving connector with respect to
each other. Further, "battery" is composed of a plurality
of battery cells.
[0012] In accordance with the above construction,
when the movable tray (battery) is pulled out from and
put into the battery box for the purpose of maintenance,
such as liquid level check, cleaning, charging, and re-
placement of the battery, electric connection and discon-
nection between the wire within the casing and the battery
wire is achieved by using connectors. By doing so, it is
not necessary for the wire (electric wire) to have an extra
length sufficient to move together with the movable tray.
When the movable tray is pulled out from an inside of the
casing (battery box) for the purpose of maintenance, the
movable tray equipped with the battery (including the bat-
tery wire), is completely separated from the casing by
separating the connectors. Therefore, a space in which
the wires having an extra length are stored becomes un-
necessary, and the battery box is advantageously small-
sized.
[0013] When the movable tray is stored, the movable
tray is guided by the guide means to cause the connector
to be connected to the receiving connector. So, fine ad-
justment is sufficient in alignment by the aligning means,
and the connector can be electrically connected to the
receiving connector smoothly.
[0014] It is preferable that the protruding portion has a
substantially-inverted-U shaped cross-section, the align-
ing means is comprised of a guide pin provided on one
of the movable tray and the casing and a pin receiver
provided on the other of the movable tray and the casing,
the guide pin being engageable with and disengageable
from the pin receiver, the battery box further comprising:
a first locking device provided on the movable tray and
the casing and configured to lock the movable tray to the
casing upon the connector being connected to the re-
ceiving connector.
[0015] In accordance with the above construction,
since the guide means is configured by using engage-
ment between the guide rail (protruding portion) and the
wheel (circumferential concave groove portion), vibration
of the movable tray is minimized with a simple structure
when the movable tray is being pulled out from the battery
box or stored therein. Likewise, by using the guide pin
and the pin receiver, the aligning means is easily ob-
tained. When the movable tray is moved from the table
lift into the casing, the first locking device locks the mov-
able tray to the casing upon the connector being con-
nected to the receiving connector. As a result, movement
of the movable tray is stabilized.
[0016] The pin receiver may be supported by the other

of the movable tray and the casing so as to be displace-
able in a moving direction of the movable tray and in a
direction perpendicular to the moving direction.
[0017] In the above structure, since the pin receiver is
supported so as to be displaceable in the moving direc-
tion of the movable tray and in the direction perpendicular
to the moving direction, the pin receiver displaces ac-
cording to the guide pin in the moving direction of the
movable tray and in the direction perpendicular to the
moving direction, when the guide pin engages with the
pin receiver. This facilitates engagement (alignment) be-
tween the guide pin and the pin receiver.
[0018] Preferably, the battery box may further com-
prise a positioning stopper provided within the casing and
configured to restrict a front end position of the movable
tray when storage of the movable tray within the battery
box is completed; and an elastic member provided at a
rear end portion of the movable tray and configured to
elastically press an inner face of the lid member with the
lid member closed after the movable tray has been stored
in the battery box.
[0019] In accordance with the above construction,
when storage of the movable tray (battery) is completed,
the movable tray is retained between the positioning
stopper and the elastic member, and under this condition,
the movable tray is elastically pressed against the posi-
tioning stopper by the elastic member. This can inhibit
play of the movable tray while the railway vehicle is
traveling.
[0020] The lid member may be locked to an up-down
table of a table lift that carries the movable tray placed
thereon by means of a second locking device, and the
second locking device may be comprised of an engage-
ment receiver provided on the lid member and an en-
gagement member provided on the up-down table so as
to be engageable with and disengageable from the en-
gagement receiver, the lid member may have a stopper
provided on the inner face thereof to be protrusible and
retractable, the stopper being configured to inhibit the
movable tray from falling off the lid member provided hor-
izontally in an open state, and a spring member config-
ured to bias the stopper to protrude, and the table lift may
have a release member configured to reduce an amount
of protrusion of the stopper by engagement with the stop-
per against a spring force exerted by the spring member
when the up-down table set substantially as high as the
lid member provided horizontally in an open state is
locked to the lid member.
[0021] In accordance with the above construction,
when the up-down table is locked to the lid member, the
amount of protrusion of the stopper can be reduced and
a stopper operation by the stopper is released by the
release member of the table lift onto which the movable
tray is moved. By engagement between the engagement
member of the up-down table and the engagement re-
ceiver of the lid member, the up-down table is locked to
and thereby integrated with the lid member. Thereby, the
movable tray is inhibited from falling off the rails while

3 4 



EP 1 465 296 B1

4

5

10

15

20

25

30

35

40

45

50

55

the tray is moving. In this case, it is preferable that the
table lift is provided with the guide rail in the same man-
ner.
[0022] The above and further objects and features of
the invention will more fully be apparent from the following
detailed description with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Fig. 1 is a front view showing a state in which
a movable tray is stored within a battery box for a railway
vehicle according to the present invention, with one of lid
members removed;
[0024] Fig. 2 is a plan view showing a state in which
the movable tray is pulled out with one of the lid members
being open, with a box ceiling plate removed;
[0025] Fig. 3 is a view showing a relationship between
a guide rail and a wheel;
[0026] Fig. 4 is a detailed view showing a portion rep-
resented by A in Fig. 2;
[0027] Fig. 5 is a side view of the portion represented
by A;
[0028] Fig. 6 is detailed view of a support portion of a
guide socket;
[0029] Fig. 7 is side view showing a state in which a
movable tray is moved onto a table lift;
[0030] Figs. 8A to 8C are views showing a state in
which the movable tray is not connected to an up-down
table of the table lift, in which Fig. 8A is a detailed view
of a portion represented by B in Fig. 7, Fig. 8B is a side
view of the portion represented by B, and Fig. 8C is a
bottom view of the portion represented by B;
[0031] Figs. 9A to 9C are views showing a state in
which the movable tray is connected to the up-down table
of the table lift, in which Fig. 9A is a detailed view of the
portion represented by B, Fig. 9B is a side view of the
portion represented by B, and Fig. 9C is a bottom view
of the portion represented by B;
[0032] Fig. 10 is a plan view of the conventional battery
box for a railway vehicle with a box ceiling plate omitted,
showing a state in which the movable tray is pulled out;
and
[0033] Fig. 11 is a view showing a relationship between
a guide rail and a wheel in the conventional battery box
for a railway vehicle.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0034] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0035] Fig. 1 is a front view showing a state in which
a movable tray is stored within a battery box for a railway
vehicle according to the present invention, with one of lid
members removed. Fig. 2 is a plan view showing a state
in which the movable tray is pulled out with one of the lid
members being open, with a box ceiling plate (plate that
covers a box from above) removed.

[0036] As shown in Figs. 1 and 2, a battery 1 is
equipped on a movable tray 2, and stored in a battery
box 3 mounted under a floor of a car body of a railway
vehicle. It should be appreciated that the size of the mov-
able tray 2 is changed depending on the volume of the
battery 1 equipped on the movable tray 2, for example,
the number of battery cells.
[0037] The battery box 3 is comprised of a casing 3A
having a face configured to open horizontally and a lid
member 3B pivotable around a hinge (not shown) at a
lower edge of the face of the casing 3A so as to be opened
and closed. Specifically, an opening of the casing 3A is
openably closed by the lid member 3B, and the battery
1 equipped on the movable tray 2 is pulled out through
the opening. On right and left sides in an upper portion
of the lid member 3B, lock levers 3C are provided to hold
the lid member 3B in its closed state.
[0038] The movable tray 2 is provided with wheels 4
rotatably attached on right and left sides of a lower face
thereof. While six wheels 4 are attached on right and left
sides as shown in Fig. 7 in this embodiment, four wheels
6 may be attached on right and left sides, as a matter of
course. On a bottom portion of the casing 3A and an inner
face of the lid member 3B, guide rails 5A are provided to
allow the wheels 4 to roll thereon.
[0039] As shown in Fig. 3, the wheel 4 is provided with
a circumferential concave groove 4a on an outer periph-
eral face. On right and left outer peripheral sides of the
circumferential concave groove 4a, inclined faces 4aa
are provided such that the faces 4aa are more distant
from each other as they extend outwardly. The guide rail
5A has a protruding portion 5a having a substantially in-
verted-U shaped cross-section. The protruding portion
5a of the guide rail 5A is configured to engage with the
circumferential concave groove 4a. The protruding por-
tion 5a is located at substantially the center position in a
width direction of the guide rail 5A and configured to ex-
tend along a longitudinal direction of the guide rail 5A.
And, by engagement between the protruding portion 5a
of the guide rail 5A and the circumferential concave
groove 4a of the wheel 4 (by contact between side faces
of the protruding portion 5a and the inclined faces 4aa),
position of the wheel 4 in the direction perpendicular to
the guide rail 5A is restricted when the movable tray 2 is
pulled out from and put into the battery box 1.
[0040] This allows the wheel 4 to be located at the cent-
er of the guide rail 5A. The movable tray 2 is positioned
with a slight error in a direction perpendicular to the guide
rail 5A, and therefore, alignment is accomplished with
fine adjustment in the vicinity of the connectors 6A and
6B as described later. That is, by bringing the inclined
faces 4aa of the wheel 4 into contact with both sides of
the protruding portion 5a of the guide rail 5A, displace-
ment of the wheel 4 in the direction perpendicular to the
longitudinal direction of the guide rail 5A is restricted.
[0041] As shown in Figs. 4 and 5, an attachment 9 is
provided on the casing 3A of the battery box 3, and a
receiving connector 6A and upper and lower guide sock-
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ets (pin receiver) 7 are mounted on the attachment 9. On
the movable tray 2, a connector 6B and upper and lower
guide pins 8 are provided. The connector 6B is separably
connected to the receiving connector 6A. The guide pins
8 are engageable with and disengageable from the guide
sockets 7. The receiving connector 6A is electrically con-
nected to wires 11 within the casing 3A. The receiving
connector 6A is electrically connected to the wires 11.
The connector 6B is electrically connected to the battery
wires 12.
[0042] The guide pins 8 and the guide sockets 7 form
an aligning means for aligning the receiving connector
6A and the connector 6B when the movable tray 2 is
stored within the casing 3A. That is, the aligning means
is provided on the movable tray 2 and the casing 3A.
Since a guide means configured to guide the movable
tray 2 to cause the connector 6B to be connected to the
receiving connector 6A is comprised of the guide rails 5A
(protruding portions 5a) and the wheel 4 (inclined faces
4aa of the circumferential concave groove 4a), alignment
by the guide pins 8 and the guide sockets 7 is accom-
plished with fine adjustment.
[0043] And, when the wheels 4 rolls on the guide rails
5A and thereby the guide pins 8 are inserted into the
guide socket 7, engagement between the guide sockets
7 and the guide pins 8 allows the receiving connector 6A
and the connector 6B to be aligned. Under this condition,
connection between the connectors 6A and 6B starts.
[0044] The movable tray 2 further advances and a front
end of the movable tray 2 is brought into contact with a
positioning stopper 10 within the casing 3A that functions
to restrict a front end position of the movable tray 2.
Thereby, connection is completed. The connectors 6A
and 6B are mechanically connected to each other, and
under this connected state, the wires 11 within the battery
box 3 are electrically connected to the battery wires 12
of the movable tray 2. Upon the connectors 6A and 6B
being connected to each other, a first locking device 13A
automatically locks the movable tray 2 to the casing 3A
of the battery box 3. The movable tray 2 is released from
the casing 3A manually. The first locking device 13A is
a conventionally well-known automatic locking device.
The first locking device 13A is comprised of an engage-
ment receiver provided on the movable tray 2 and an
engagement member provided on the casing 3A and con-
figured to be engageable with and disengageable from
the engagement receiver of the movable tray 2. Engage-
ment between these members is accomplished using a
spring force. By moving the movable tray 2 along the
guide rails 5A, locking is accomplished by the spring
force, while by moving the movable tray 2 in an opposite
direction (the direction in which the movable tray 2 is
pulled out), the locking is released against the spring
force. Locking by the first locking device 13A is released
as in a second locking device to be described later, and
therefore, may be provided with a wire and a ring as in
the second locking device so as not to interfere with
movement of the movable tray 2.

[0045] A buffing rubber 15 (elastic member) is provided
on a rear end face (rear end portion) of the movable tray
2. The buffing rubber 15 serves to elastically press the
inner face of the lid member 3B when the lid member 3B
is closed. When the lid member 3B is closed with the
movable tray 2 locked to the casing 3A by the first locking
device 13A, i.e., with the movable tray 2 stored in the
battery box 3, the buffing rubber 15 contacts the inner
face of the lid member 3B and elastically presses the
inner face so that the movable tray 2 (battery 1) is inhib-
ited from moving within the battery box 3 during travel of
the vehicle. Thus, the buffing rubber 15 and the first lock-
ing device 13A form a double-locking structure. On the
other hand, when the movable tray 2 does not reach the
positioning stopper 10, and hence the first locking device
13A does not lock the movable tray 2 to the casing 3A,
the lid member 3B is configured not to be closed.
[0046] Figs. 4 and 5 show a detailed structure of a con-
nector connecting portion (receiving connector 6A and
connector 6B). The receiving connector 6A and the upper
and lower guide sockets 7 are mounted on the attach-
ment 9. The attachment 9 is supported by the casing 3A
of the battery box 3 by means of a bolt member 16 with
a clearance to be displaceable in the moving direction of
the movable tray 2 and in the direction perpendicular to
the moving direction.
[0047] Since the attachment 9 is movable within a pre-
determined range when the upper and lower guide pins
8 are inserted into the upper and lower sockets 7, re-
spectively, the connectors 6A and 6B are smoothly con-
nected to each other while being aligned within this pre-
determined range. The connector 6A is provided at an
intermediate position between the upper and lower guide
sockets 7 in the vertical direction and the connector 6B
is provided at an intermediate position between the upper
and lower guide pins 8 in the vertical direction. For
smooth alignment, the guide socket 7 has a tapered hole
portion 7a and a tip end of the guide pin 8 to be inserted
into the tapered hole portion 7a is hemispherical (or ta-
pered).
[0048] As shown in Fig. 6, the bolt member 16 is a
shoulder bolt comprising a head portion 16A having a
hexagonal cross-section, an intermediate large-diameter
portion 16B, and a small-diameter portion 16C including
a female screw portion. A portion to be mounted of the
casing 3A is retained by the large-diameter portion 16B,
a spring washer 31 and a nut 32, and the large-diameter
portion 16B is inserted so that the attachment 9 and the
spring washer 33 have gaps a and b, respectively.
[0049] The gaps a and b allow the attachment 9 (in-
cluding the connector 6A and the guide sockets 7) to be
displaceable in the moving direction of the movable tray
2 and in the direction perpendicular to the moving direc-
tion, and alignment becomes possible by displacement
within the range of these gaps a and b. Because of the
above-described engagement between the wheel 4 and
the guide rail 5A, the alignment can be accomplished
with fine adjustment.
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[0050] Fig. 7 shows a state in which the movable tray
2 is pulled out from the battery box 3 and moved onto a
table lift 18.
[0051] A procedure for moving the movable tray 2 onto
the table lift 18 is as follows. The lid member 3B is opened,
and locking by the first locking device 13A is released
manually. Then, by pulling a handle 17 provided at a rear
end portion of the movable tray 2, the wheels 4 roll on
the guide rails 5A within the casing 3A and the guide rails
5B on the inner face of the lid member 3B. In this manner,
the movable tray 2 is pulled out from the casing 3A. There-
by, the connectors 6A and 6B are separated from each
other and electric connection is completely cut off.
[0052] As shown in Figs. 8A, 8B, and 8C in detail, in
order to inhibit the pulled-out movable tray 2 from falling
off the lid member 3B, a movable stopper 19 (stopper for
inhibiting the movable tray 2 from falling off the lid mem-
ber 3B) which is substantially inverted-U shaped is pro-
vided in the vicinity of an inner-side upper end of the lid
member 3B and configured to be protrusible and retract-
able in the direction perpendicular to the inner face of the
lid member 3B.
[0053] Maintenance such as liquid check, suppliance,
and inspection of the battery 1 is carried out with the
movable tray 2 pulled out from the battery box 3. It should
be appreciated that, when the movable tray 2 is pulled
out, contact metals 23 provided at a front portion of the
wheels 4 contact the protruding movable stopper 19,
thereby inhibiting the movable tray 2 from falling off the
lid member 3B provided horizontally in an open state.
[0054] The movable stopper 19 is always biased to
protrude upward from an upper end (protruding portion
5a) of the guide rail 5A by a coil spring 21 (spring mem-
ber). A stopper restricting member 22 (see Fig. 8A)
serves to restrict protrusion of the movable stopper 19
within a predetermined amount. The stopper restricting
member 22 is fixed on the inner face of the lid member
3B and has a substantially-hat shaped cross-section.
[0055] The table lift 18 has an up-down table 18a that
carries the movable tray 2 placed thereon. The table lift
18 includes a height adjustment mechanism adapted to
make adjustment to allow the up-down table 18a to be
substantially as high as the lid member 3B provided hor-
izontally in the open state. A restriction release lever 20
(release member) is provided at a tip end portion of the
up-down table 18a to release restriction by the movable
stopper 19. With the up-down table 18a set substantially
as high as the lid member 3B, the up-down table 18a
(table lift 18) is moved closer to the lid member 3B, and
then the restriction release lever 20 is inserted into an
upper end opening 3a of the lid member 3B, thereby re-
ducing the amount of protrusion of the movable stopper
19. More specifically, the restriction release lever 20 has
an inclined face 20a at a tip end thereof, which is brought
into engagement with an engagement bar 19a (portion
to be engaged) of the movable stopper 19 with a circular
cross-section, thereby causing the engagement bar 19a
to be gradually retracted along the inclined face 20a of

the restriction release lever 20. As a result, as shown in
Figs. 9A, 9B, and 9C, the amount of protrusion of the
movable stopper 19 is reduced. Thus, stopper operation
by the movable stopper 19 is released.
[0056] When the movable tray 2 is moved onto the
table lift 18, height of the table lift 18 (up-down table 18a)
is adjusted, and the restriction release lever 20 of the up-
down table 18a is inserted into the upper end opening
3a, so that the restriction release lever 20 (inclined face
20a) pushes down the movable stopper 19 (engagement
bar 19a). Since the upper end of the movable stopper 19
becomes as high as the upper end of the guide rail 5A
(protruding portion 5a), restriction by the movable stop-
per 19 is released, thereby allowing the movable tray 2
to pass. In other words, the wheels 4 pass between right
and left stopper restricting members 22. While the mov-
able stopper 19 is released, the second locking device
13B of automatic locking type provided on the table lift
18 and the lid member 3B upseparably fixes the table lift
18 (up-down table 18a) to the lid member 3B. Under this
condition, the guide rails 5B become continuous with
guide rails 5C on the up-down table 18 of the table lift
18. In this manner, the movable tray 2 is moved stably
onto the up-down table 18a of the table lift 18.
[0057] The second locking device 13B is configured to
lock by engagement between a latch receiver 13Ba (en-
gagement receiver) provided on the lid member 3B and
a latch 13Bb (engagement member) provided on the up-
down table 18a of the table lift 18. The latch receiver
13Ba is substantially U-shaped obtained by bending a
linear member and attached on an outer peripheral side
of the lid member 3B. The latch 13Bb is hook-shaped to
be engageable with and disengageable from the latch
receiver 13Ba. The latch 13Bb is associated with a latch-
ing restricting member 13Bc. The latching restricting
member 13Bc selectively takes a first state in which en-
gagement between the latch 13Bb and the latch receiver
13Ba is kept and a second state in which release between
the latch 13Bb and the latch receiver 13Ba is kept.
Switching between these states is performed against a
spring force exerted by the spring (not shown). It should
be noted that the latch receiver 13Ba and the latch 13Bb
are provided on a lower side of the up-down table 18a.
[0058] The latching restricting member 13Bc is con-
nected to a lock release ring 26 through a wire 26a. By
pulling the lock release ring 26, the wire 26a is pulled,
thereby causing the latching restricting member 13Bc to
be switched from the first state to the second state, so
that the engagement between the latch receiver 13Ba
and the latch 13Bb is released.
[0059] As shown in Fig. 7, the table lift 18 is provided
with a brake device 24 on wheels thereof. The brake de-
vice 24 is configured to hold the table lift 18 at a fixed
position. The movable tray 2 can smoothly move linearly
along the guide rails 5C provided on the table 18a of the
table lift 18. When movement of the movable tray 2 onto
the up-down table 18a of the table lift 18 is completed,
the buffing rubber 15 provided at the rear end of the mov-
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able tray 2 is positioned by a stopper 25 provided on the
table 18a, and a third locking device 13C of an auto lock-
ing type provided at the rear end of the movable tray 2
holds the movable tray 2 at a fixed position (see two-
dotted line in Fig. 7). An engagement member of the third
locking device 13C on the movable tray 2 side is engage-
able with and disengageable from the engagement mem-
ber on the up-down table 18a, and is identical to the en-
gagement member of the second locking device 13B on
the movable tray 2 side (engagement member engage-
able with and disengageable from the engagement mem-
ber on the casing 3A side).
[0060] By pulling the locking release ring 26 in Fig. 9A,
the latch 13Bb rotates to cause locking between the table
lift 18 and the lid member 3B (locking by engagement
between the latch receiver 13Ba and the latch 13Bb) to
be released, so that the table 18 becomes movable. Un-
der this condition, the table lift 18 can carry the movable
tray 2.
[0061] In the above construction, since the wires 11
within the casing 3A are connected to the battery wires
12 of the movable tray 2 by means of the connectors 6A
and 6B, movement of the wires, which conventionally
occurs, can be avoided. Therefore, the battery 1 can be
inspected and replaced in a simple manner. Since the
wires do not have an extra length, it is possible to inhibit
the wires from being twisted or damaged when the mov-
able tray 2 is being stored into the battery box 1 or pulled
out therefrom. As a result, reliability of inspection and
replacement of the battery 1 is improved, and a storage
space for the wires to move therein is unnecessary within
the battery box 3. This advantageously makes the battery
box 3 small-sized.
[0062] Since the wires are separated from each other
by using the connectors 6A and 6B, the movable tray 2
(battery 1) can be stored within the casing 3A regardless
of the shape of the movable tray 2 or the battery 1. So,
by preparing spare equipment such as battery and mov-
able tray, replacement of the battery can be carried out
without wiring. As a result, efficient maintenance is car-
ried out.
[0063] By pulling the movable tray 2 from the inside of
the casing 3A of the battery box 3, connection between
the connectors 6A and 6B is released. So, the movable
tray 2 (battery 1) can be pulled out and inspected safely
with the electric connection cut off. Since wiring of the
wires 11 within the casing 3A and wiring of the battery
wires 12 are independently carried out, wiring efficiency
is increased.
[0064] In general, the battery 1 for a railway vehicle 1
has a heavy weight. For this reason, it is difficult to make
alignment only by using the guide pins 8 or the guide
sockets 7 provided on the connector 6B or the receiving
connector 6A. However, in this embodiment, by utilizing
the engagement between the protruding portion 5a of the
guide rail 5A and the circumferential concave groove 4a
of the wheel 4 (guide means), an alignment range by the
aligning means (guide socket 7 and the guide pins 8) of

the receiving connector 6A and the connector 6B can be
minimized. In other words, the guide rail 5A functions as
guide means adapted to assist in alignment as well as a
rail.
[0065] When the movable tray 2 is transferred by the
table lift 18 to another place for the purpose of replace-
ment the movable tray 2 or the like, the up-down table
18a of the table lift 18 is locked to the lid member 3B of
the battery box 3 and restriction of the lid member 3B by
the movable stopper 19 is released. By providing the
guide rails 5C on the table lift 18, the movable tray 2 is
safely moved onto the table lift 18. Also, by locking be-
tween the table lift 18 and the movable tray 2 by the third
locking device 13C at the completion of movement of the
movable tray 2, safety in carrying the movable tray 2 can
be improved.
[0066] Alternatively, the battery box for a railway vehi-
cle of the present invention can be configured as de-
scribed as follows.

(1) While the battery box 3 is provided under the floor
of the car body of the railway vehicle, this is only
illustrative. The battery box 3 may be provided at
other suitable locations.
(2) While wiring of the batteries 1 equipped on the
movable trays 2 is carried out for each of the movable
trays 2 and three movable trays 2 are provided, the
number of movable trays 2 equipped with the batter-
ies 1 may be two or one.
(3) While the guide sockets 7 as the pin receivers
are provided on the casing 3A and the guide pins 8
are provided on the movable tray 2, the guide sockets
7 may be provided on the movable tray 2 and the
guide pins 8 may be provided on the casing 3A.
(4) While the latch 13Bb is provided on the up-down
table 18a and the latch receiver 13Ba is provided on
the lid member 3B in this embodiment, the latch re-
ceiver 13Ba may be provided on the up-down table
18a and the latch 13Bb may be provided on the lid
member 13B.

[0067] As described above, since wires for the battery
1 are divided into the wires 11 within the casing 3A and
the battery wires 12 of the movable tray 2, and these are
connected to each other by means of connectors 6A and
6B by using aligning means, movement of the wires,
which occurs conventionally, can be avoided, and the
battery 1 can be inspected and replaced in a simplified
manner. In addition, the battery box 3 can be small-sized.
By electrically disconnecting the battery wires 12 from
the wires 11 within the casing 3A by separating the con-
nectors 3A and 3B, the movable tray 2 can be pulled out
from the battery box 3 and inspected safely.
[0068] In particular, since the guide means 5A and 4
assist in the aligning operation performed by the aligning
means 7 and 8, the connector 6A and the receiving con-
nector 6B can be connected to each other smoothly while
being aligned regardless of heavy weight of the battery 1.
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[0069] The scope of the invention is defined by the
appended claims.

Claims

1. A battery box (3) for a railway vehicle comprising:

a casing (3A) mounted on a car body of the rail-
way vehicle;
a lid member (3B) configured to open and close
an opening of the casing;
a movable tray (2) equipped with a battery (1)
and stored within the battery box (3), the mov-
able tray (2) being capable of being pulled out
through the opening;
a connector (6B) provided on the movable tray;
a battery wire (12) configured to electrically con-
nect the connector (6B) to the battery (1);
a receiving connector (6A) provided on the cas-
ing (3A), the connector (6B) being separably
connected to the receiving connector (6A);
a wire (11) provided within the casing (3A) and
configured to electrically connect the receiving
connector (6A) to a wire provided in the car body;
a guide means (4, 5) configured to guide the
movable tray (2) to cause the connector (6B) to
be connected to the receiving connector (6A);
and
an aligning means (7, 8) provided on the mov-
able tray (2) and the casing (3A) and configured
to align the connector (6B) and the receiving
connector (6A) when the movable tray (2) is
stored in the casing (3A),
characterized in that
the guide means (4, 5) includes a guide rail (5A)
having a protruding portion (5a) extending along
a longitudinal direction of the rail, and a circum-
ferential concave portion (4a) engageable with
the protruding portion (5a) of the guide rail (5A).

2. The battery box for a railway vehicle according to
claim 1, wherein the protruding portion (5a) has a
substantially inverted U-shaped cross-section,
the aligning means (7, 8) is comprised of a guide pin
(8) provided on one of the movable tray (2) and the
casing (3A) and a pin receiver (7) provided on the
other of the movable tray (2) and the casing (3A),
the guide pin (8) being engageable with and disen-
gageable from the pin receiver (7), the battery box
(3) further comprising:

a first locking device (13A) provided on the mov-
able tray (2) and the casing (3A) and configured
to lock the movable tray (2) to the casing (3A)
upon the connector (6B) being connected to the
receiving connector (6A).

3. The battery box for a railway vehicle according to
claim 1 or 2, wherein the pin receiver (7) is supported
by the other of the movable tray and the casing so
as to be displaceable in a moving direction of the
movable tray (2) and in a direction perpendicular to
the moving direction.

4. The battery box for a railway vehicle according to
any of claims 1 to 3, further comprising:

a positioning stopper (10) provided within the
casing (3A) and configured to restrict a front end
position of the movable tray (2) when storage of
the movable tray within the battery box is com-
pleted; and
an elastic member (15) provided at a rear end
portion of the movable tray (2) and configured
to elastically press an inner face of the lid mem-
ber (3B) with the lid member (3B) closed after
the movable tray (2) has been stored in the bat-
tery box (3).

5. The battery box for a railway vehicle according to
any of claims 1 to 4, wherein the lid member (3B) is
locked to an up-down table (18A) of a table lift (18)
that carries the movable tray (2) placed thereon by
means of a second locking device (13B),
the second locking device (13B) is comprised of an
engagement receiver (13Ba) provided on the lid
member (3B) and an engagement member (13Bb)
provided on the up-down table (18A) so as to be
engageable with and disengageable from the en-
gagement receiver (13Ba),
the lid member (3B) has a stopper (19) provided on
the inner face thereof to be protrusible and retract-
able, the stopper (19) being configured to inhibit the
movable tray (2) from falling off the lid member (3B)
provided horizontally in an open state, and a spring
member (21) configured to bias the stopper (19) to
protrude, and
the table lift (18) has a release member (20) config-
ured to reduce an amount of protrusion of the stopper
(19) by engagement with the stopper (19) against a
spring force exerted by the spring member (21) when
the up-down table (18A) set substantially as high as
the lid member (3B) provided horizontally in an open
state is locked to the lid member (3B).

Patentansprüche

1. Batteriebehälter (3) für ein Schienenfahrzeug, um-
fassend:

ein Gehäuse (3A), das auf einem Wagenkörper
des Schienenfahrzeugs angebracht ist;
ein Deckelteil (3B), das ausgebildet ist, um eine
Öffnung des Gehäuses freizugeben und zu ver-
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schließen;
eine bewegliche Wanne (2), die mit einer Batte-
rie (1) ausgestattet ist und innerhalb des Batte-
riebehälters (3) verstaut wird, wobei die beweg-
liche Wanne (2) durch die Öffnung herausgezo-
gen werden kann;
einen auf der beweglichen Wanne vorgesehe-
nen Verbinder (6B);
ein Batteriekabel (12), das ausgebildet ist, um
den Verbinder (6B) elektrisch mit der Batterie
(1) zu verbinden;
einen auf dem Gehäuse (3A) vorgesehenen auf-
nehmenden Verbinder (6A), wobei der Verbin-
der (6B) trennbar mit dem aufnehmenden Ver-
binder (6A) verbunden wird;
ein Kabel (11), das innerhalb des Gehäuses
(3A) vorgesehen ist und ausgebildet ist, um den
aufnehmenden Verbinder (6A) elektrisch mit ei-
nem im Wagenkörper vorgesehenen Kabel zu
verbinden;
ein Führungsmittel (4, 5), das ausgebildet ist,
um die bewegliche Wanne (2) zu führen, um zu
bewirken, dass der Verbinder (6B) mit dem auf-
nehmenden Verbinder (6A) verbunden wird;
und
ein Ausrichtungsmittel (7, 8), das auf der beweg-
lichen Wanne (2) und dem Gehäuse (3A) vor-
gesehen ist und das ausgebildet ist, um den Ver-
binder (6B) und den aufnehmenden Verbinder
(6A) auszurichten, wenn die bewegliche Wanne
(2) im Gehäuse (3A) verstaut wird,
dadurch gekennzeichnet, dass
das Führungsmittel (4, 5) eine Führungsschiene
(5A) mit einem vorragenden Abschnitt (5a), der
sich entlang einer Längsrichtung der Schiene
erstreckt, und einen umlaufenden konkaven Ab-
schnitt (4a) beinhaltet, der mit dem vorragenden
Abschnitt (5a) der Führungsschiene (5A) in Ein-
griff gebracht werden kann.

2. Batteriebehälter für ein Schienenfahrzeug nach An-
spruch 1, wobei der vorragende Abschnitt (5a) einen
Querschnitt mit im Wesentlichen der Form eines um-
gekehrten U’s aufweist,
das Ausrichtungsmittel (7, 8) besteht aus einem Füh-
rungsstift (8), der auf einem von der beweglichen
Wanne (2) und dem Gehäuse (3A) vorgesehen ist,
und aus einem Stiftaufnehmer (7), der auf dem an-
deren von der beweglichen Wanne (2) und dem Ge-
häuse (3A) vorgesehen ist, wobei der Führungsstift
(8) mit dem Stiftaufnehmer (7) in Eingriff gebracht
und aus diesem gelöst werden kann, wobei der Bat-
teriebehälter (3) weiterhin umfasst:

eine erste Arretiereinrichtung (13A), die auf der
beweglichen Wanne (2) und dem Gehäuse (3A)
vorgesehen ist und die ausgebildet ist, um die
bewegliche Wanne (2) am Gehäuse (3A) zu ar-

retieren auf die Verbindung des Verbinders (6B)
mit dem aufnehmenden Verbinder (6A) hin.

3. Batteriebehälter für ein Schienenfahrzeug nach An-
spruch 1 oder 2, wobei der Stiftaufnehmer (7) vom
anderen von der beweglichen Wanne und dem Ge-
häuse getragen wird, so dass er in einer Bewegungs-
richtung der beweglichen Wanne (2) und in einer zur
Bewegungsrichtung perpendikularen Richtung ver-
lagerbar ist.

4. Batteriebehälter für ein Schienenfahrzeug nach ei-
nem der Ansprüche 1 bis 3, der weiterhin umfasst:

einen Positionierungsanschlag (10), der inner-
halb des Gehäuses (3A) vorgesehen ist und der
ausgebildet ist, um eine vordere Endposition der
beweglichen Wanne (2) zu begrenzen, wenn
das Verstauen der beweglichen Wanne inner-
halb des Batteriebehälters abgeschlossen ist;
und
ein elastisches Teil (15), das an einem rückwär-
tigen Endabschnitt der beweglichen Wanne (2)
vorgesehen ist und das ausgebildet ist, um eine
Innenseite des Deckelteils (3B) bei geschlosse-
nem Deckelteil (3B) elastisch zu drücken, nach-
dem die bewegliche Wanne (2) im Batteriebe-
hälter (3) verstaut worden ist.

5. Batteriebehälter für ein Schienenfahrzeug nach ei-
nem der Ansprüche 1 bis 4, wobei das Deckelteil
(3B) an einem höhenverstellbaren Tisch (18A) eines
Tischlifts (18), der die darauf platzierte bewegliche
Wanne (2) trägt, mittels einer zweiten Arretierein-
richtung (13B) arretiert ist,
die zweite Arretiereinrichtung (13B) besteht aus ei-
nem Eingriffsaufnehmer (13Ba), der auf dem Dek-
kelteil (3B) vorgesehen ist, und einem Eingriffsteil
(13Bb), das auf dem höhenverstellbaren Tisch (18A)
vorgesehen ist, so dass es mit dem Eingriffsaufneh-
mer (13Ba) in Eingriff gebracht und aus diesem ge-
löst werden kann,
das Deckelteil (3B) einen Anschlag (19) aufweist,
der auf der Innenseite desselben so vorgesehen ist,
dass er herausstreckbar und einziehbar ist, wobei
der Anschlag (19) ausgebildet ist, um zu verhindern,
dass die bewegliche Wanne (2) vom in einem geöff-
neten Zustand horizontal bereitstehenden Deckelteil
(3B) herabfällt, und ein Federteil (21) aufweist, das
ausgebildet ist, um den Anschlag (19) so vorzuspan-
nen, dass er heraussteht, und
der Tischlift (18) ein Freigabeteil (20) aufweist, das
ausgebildet ist, um ein Maß an Überstand des An-
schlags (19) zu verringern durch Inanspruchnahme
des Anschlags (19) gegen eine vom Federteil (21)
ausgeübte Federkraft, wenn der höhenverstellbare
Tisch (18A), der im Wesentlichen genauso hoch ein-
gestellt ist wie das in einem geöffneten Zustand ho-
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rizontal bereitstehende Deckelteil (3B), am Deckel-
teil (3B) arretiert ist.

Revendications

1. Compartiment pour batterie (3) pour véhicule ferro-
viaire comprenant :

une enveloppe (3A) montée sur la caisse de wa-
gon du véhicule ferroviaire ;
un élément de couvercle (3B) configuré pour dé-
gager et reboucher une ouverture de
l’enveloppe ;
un plateau mobile (2) équipé d’une batterie (1)
et se trouvant à l’intérieur du compartiment pour
batterie (3), le plateau mobile (2) pouvant être
tiré par l’ouverture ;
un connecteur (6B) prévu sur le plateau mobile ;
un fil électrique (12) de batterie configuré pour
effectuer la liaison électrique entre le connec-
teur (6B) et la batterie (1) ;
un connecteur de réception (6A) prévu sur l’en-
veloppe (3A), le connecteur (6B) étant connecté
au connecteur de réception (6A) de façon
amovible ;
un fil électrique (11) prévu à l’intérieur de l’en-
veloppe (3A) et configuré pour effectuer la
liaison électrique entre le connecteur de récep-
tion (6A) et un fil électrique prévu dans la caisse
de wagon ;
un moyen de guidage (4, 5) configuré pour gui-
der le plateau mobile (2) de sorte que le con-
necteur (6B) puisse se connecter au connecteur
de réception (6A) ; et
un moyen d’alignement (7, 8) prévu sur le pla-
teau mobile (2) et l’enveloppe (3A), configuré
pour aligner le connecteur (6B) et le connecteur
de réception (6A) lorsque le plateau mobile (2)
se trouve dans l’enveloppe (3A),
caractérisé en ce que
le moyen de guidage (4, 5) comprend une glis-
sière de guidage (5A) présentant une partie fai-
sant saillie (5a) qui s’étend le long d’un sens
longitudinal de la glissière, et une partie concave
circonférentielle (4a) susceptible de venir s’em-
boîter avec la partie faisant saillie (5a) de la glis-
sière de guidage (5A).

2. Compartiment pour batterie pour véhicule ferroviaire
selon la revendication 1, dans lequel la partie faisant
saillie (5a) présente une section transversale sensi-
blement en forme de U inversé,
le moyen d’alignement (7, 8) se compose d’une tige
de guidage (8) prévue sur l’un des éléments parmi
le plateau mobile (2) et l’enveloppe (3A) et d’un ré-
cepteur de tige (7) prévu sur l’autre des éléments
parmi le plateau mobile (2) et l’enveloppe (3A), la

tige de guidage (8) pouvant s’emboîter et se désem-
boîter d’avec le récepteur de tige (7), le comparti-
ment pour batterie (3) comprenant en outre :

un premier dispositif de verrouillage (13A) prévu
sur le plateau mobile (2) et l’enveloppe (3A) et
configuré pour fixer le plateau mobile (2) à l’en-
veloppe (3A) sous l’effet de la connexion du con-
necteur (6B) avec le connecteur de réception
(6A).

3. Compartiment pour batterie pour véhicule ferroviaire
selon la revendication 1 ou 2, dans lequel le récep-
teur de tige (7) est supporté par l’autre des éléments
parmi le plateau mobile et l’enveloppe de sorte à
pouvoir se déplacer dans un sens de déplacement
du plateau mobile (2) et dans un sens perpendicu-
laire au sens de déplacement.

4. Compartiment pour batterie pour véhicule ferroviaire
selon l’une quelconque des revendications 1 à 3,
comprenant en outre :

une butée de positionnement (10) prévue à l’in-
térieur de l’enveloppe (3A) et configurée pour
restreindre une position terminale avant du pla-
teau mobile (2) une fois que l’installation du pla-
teau mobile à l’intérieur du compartiment pour
batterie est achevée ; et
un organe élastique (15) prévu en une partie
terminale arrière du plateau mobile (2) et
configuré pour faire pression de manière élasti-
que sur une face interne de l’élément de cou-
vercle (3B), l’élément de couvercle (3B) étant
fermé une fois que le plateau mobile (2) a été
installé dans le compartiment pour batterie (3).

5. Compartiment pour batterie pour véhicule ferroviaire
selon l’une quelconque des revendications 1 à 4,
dans lequel l’élément de couvercle (3B) est fixé à
une table à déplacement vertical (18A) d’un éléva-
teur de table (18) portant le plateau mobile (2) placé
sur celle-ci au moyen d’un second dispositif de ver-
rouillage (13B),
le second dispositif de verrouillage (13B) est com-
posé un récepteur d’emboîtement (13Ba) prévu sur
l’élément de couvercle (3B) et d’un élément d’em-
boîtement (13Bb) prévu sur la table à déplacement
vertical (18A) de manière à pouvoir s’emboîter et se
désemboîter d’avec le récepteur d’emboîtement
(13Ba),
l’élément de couvercle (3B) présente une butée (19)
prévue sur la face interne de celui-ci de sorte à pou-
voir sortir et se rétracter, la butée (19) étant configu-
rée pour empêcher le plateau mobile (2) de tomber
de l’élément de couvercle (3B) prévu horizontale-
ment dans un état ouvert, et un élément de ressort
(21) configuré pour solliciter la butée (19) à faire
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saillie, et l’élévateur de table (18) présente un élé-
ment de dégagement (20) configuré pour réduire la
quantité avec laquelle la butée (19) fait saillie en
s’emboîtant avec ladite butée (19) contre une force
de ressort exercée par l’élément de ressort (21) lors-
que la table à déplacement vertical (18A), placée à
une élévation sensiblement égale à celle de l’élé-
ment de couvercle (3B) prévu horizontalement dans
un état ouvert, est fixée à l’élément de couvercle
(3B).
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